ABSTRACT. Let Fi, F2,... be a stationary sequence of continuously differentiable mappings from [0, 1] into the set of d X d matrices. Assume Fj¡ (0) = I for each k and E[sup0<p<1 ||F£(p)||] < 00. Let I denote the invariant sigma field for the sequence. Then
n-«oo \n/ \nj \n J with probability one.
Let A be any dx d matrix, and let ||>1|| denote its norm as an operator. Choose a vector y. Then a simple fact from linear algebra is that the following limit exists: x{y,A) = limit-log ||Ant/||. n-*oo n Letting y\ denote any vector satisfying Ay\ -Xy\, and (•, •) denote inner product, we see that, in fact, the Liapounov characteristic X{y, A) = max{log |A| : {y, yx) ¿ 0}.
With this fact as basis, the Oseledec multiplicative ergodic theorem establishes the existence of random Liapounov characteristics x(y) = limitilog||Xn---X2Xl2/|| n->oo n for {Xfc;fc > 1} a stationary sequence of random matrices. This limit provides a description of the rate of growth of the norm for a random walk on the matrices.
If, instead, we wish to understand the ergodic behavior of an infinitesimal random walk, then we are concerned with a long product of random matrices where each matrix in the product is very nearly the identity matrix. The linear algebra identity appropriate to this situation is 
Ffc r¡
The proof utilizes three calculations, which we now summarize in the following three claims. 
